I. Introduction. In this note, we sketch a development which offers new insight into some previous work on the Lindelof hypothesis (LH).
As is well known [5, p. 276] , the following two statements are equivalent to theLH: (1) f *Wi + it)\ 21c dt = 0(T 1+8 ) for each s > 0 and k ^ 1; Jo /•oo (2) \£(i + it)\ 2k e~ô t dt = Oiô-1 -') for each e >0 and fc ^ 1.
That (l)o(2) follows from an elementary Tauberian argument. At present, (1) and (2) 
It is important to determine an appropriate AFE for <f> k (z). This is where an optimal choice of A is essential. An uninspired calculation using the FE for £(s) and the Stirling approximation shows that when Since R k (s)=O^" 1 ), The obvious hope is that we can expand the right side of (12) and then estimate the resulting infinite series. It is immediately seen that the terms of the series involve integrals of the form
I™ e~a
x cos bx -x^2®-1 dx.
J2irA
This integral has its simplest value when A+2Q-1=0. For this reason, we shall now assume that
We will thus arrive at the following result.
THEOREM. The LH is valid if and only if
for each e>0 and integer k*î.\. Here ô=|(l-4), A=%k 9 and z=*ixe iô .
Incidentally, the same result holds when only even values of k are considered, as is apparent by going back to (1) and (2). III. Computations. Let us now expand the integral in the Theorem.
We obtain:
By using d k (ri)=0(n e ) and some simple estimates, one quickly proves that
We now study (II) for Jfcj>3. where c A >0 is a constant dependent only on A. This implies that estimates of a more refined (sign-dependent) nature are necessary for the further study of (II).
IV. Concluding remarks. The estimates needed to complete the study of (II) seem to be very difficult. One reason for this is that the terms m llA , n 1/A do not transform very well under addition. This problem, however, is minor compared to the one caused by the irregular behavior of the arithmetic function d k (ri). That is, the main difficulty is actually numbertheoretic in nature. Compare [4, p. 297] .
We also observe that difficulties of a similar nature are encountered when one attempts to estimate the explicit formulas which arise in the divisor problem (see [1] , [3] , [7] ). Recall here the well-known equivalence relating the LH to the divisor problem [5, p. 278] .
It therefore seems unlikely that the LH could ever be proved by estimating (II). This situation would change, however, if some way were found to effectively smooth out the d k (n). Several preliminary attempts have failed.
